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Paper 3 of 6 — PEE 311 reservoir rock & fluid properties 2025
Level 300 • First Semester • PastQuestion

ie

en ERSITY OF PETROLEUM RESOURCES
t ePOLLBGE OF NEERING & TECHNOLOGY
DEPARTMENT OF PETROLEUM ENGINEERING
FIRST SEMESTER EXAMINATION, 2024/2025
PEE 311: RESERVOIR ROCK AND FLUID PROPERTIES. TIME
‘ ¥ UNIT:
aay hein ANSWER ee 2) AND ANY OTHER THREE
QUESTIONS...0.....ojcssseeveveeeees DATE:20/05/2025

ALLOWED:

QUESTION]

(a) Briefly define and then explain the importance of reservoir characterization,

(b) State four roles of a reservoir engineer,

(c). As a reservoir engineer how would you determine the porosity of a new field: aa

(d). With an explicit diagram using Dare

y equation for an in-compressible fluid develop an
expression for the average permeabili

ty for radial flow system through serial beds.

(e.) Given the following data, evaluate the average permeability's if the reservoir is in (i) series (ii)
parallel. r= 5.5 in, r= 2600ft, mn = 270ft, ro = 500ft, r3 =] 100ft, r4 = 60ft, ki = 30md, ko = 65md,
k3= 120md, k4 = 250md, hi= 25ft, he = 60ft?, hs = 105ft, h4 = 200ft. (16 marks)

QUESTION 2.

A producing formation at FUPRE BOS] consis

ts of three strata with different thickness and rock
Properties as shown on the table below. Giv:

entw=O.Sft and re = 600ft .
Info on Strata with different th

ickness/rock properties

' LAYER A LAYER B LAYER C
K: =280mD Kz = 350mD K3=250mD —_—|
hi = 16ft ho = 22ft. h3 = 28ft

AS a reservoirreseervoir engineer in this field, you

are required to evaluate the formation to aid
management decision thus: f

Ch oky bie 2
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(a) Calculate the average permeability ~—,. ee
(b) Calculate the Capacity of the formation —

a

reduction of strata A permeability by 40% at a radius of I5ft, strata B by 18% at a radius of 7ft and
Strata C by 25% at a radius of 10ft.

(d) Estimate the percent of the original productivty index the well will be reduced to?
(e) The capacity of the damaged formation. (22 marks)

QUESTION 3.

@) Ina simple tabular form differentiate between the following: Drainage/Imbibitions
Effective/relative perme:

li)
ability(iii) dynamic viscosity / Kinematic viscosity(iv) Sileny
Pressure/ wettability.

() (i) State Darcy’s law of fluid flow.
(C) A coring

© Program was designed to obtain core samples from OML 34, in Evwreni ML sand
Whose top and =

from the rout; bottom of sand are 4547ft and 4560f respectively. Table below represents a result
Toutine core analysis performed on the core Samples obtained from intervals

ock Prope

Table showing reservoir f Hii

SAMPLE EXTENT OF porosity | re MEBILITY SATURATION |
| | SAND ee gg ee)
"pm Do 4547-4549 235 5g
Em. 2 | 4549-4551 21:8 34.
_Em. 3. 4551-4553 20.4 gg 1 38 pines thal
LEm. 4 4553-4555 22.9 [°C |
'Em. 5 | 4555-4557 SE ae ee

TEm. 6 14557-4560 4) ae

Vi. Calculate the weight average porosity, permeability 49d saturation

ii, Estimate the stock tank oil initial in place (STOIIP) in STB, given that the drainage area =
640acres, initial oil formation volume factor = 1.245.(16 marks)

QUESTION 4. . ae
(a)Determine the water saturation Sw and hydrocarbon saturation Sh. for each reservoir sand given
in
table below.
Table 4 : Resistivity values of sand samples
| PN. | 100 18 0.25 12
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_PN.2 185 26 0.84 8
| PN. 3. 145 28 0.016 2
LPN. 4 200 31 0.053 5
S. -[(Rxo/Rt)/(Rmf/ Rw)]*8
~~ (b)State the similarities between Cores and Logs.
{c) State the differences between Cores and Logs.
(qd) Briefly state the laboratory procedure for measuring permeability.
(e) ma four factors affecting laboratory measurements of permeability and briefly explain them.(16
mar
QUESTION 5.
Briefly define the following terms with respect to Petroleym En gineering.
(a) (i) Formation volume factor (ii) wettability (jij Viscncity (3 Refractiv
index.(vi) interfacial tension(IFT) Pa) i ila aaa aaah i

(b) “Rise of wetting phase in a tube varies with Capillary radius
(c) State and briefly explain 4 assumptions for the Use

(d) A rock 10cm long and 2em? in cross section flo ;
: W 0.00 z f 2.5cp oil under a 1.Satm
Pisssure Crap. 1fthe oil 100% saturate the rock, what ig the on shooltt nermeability (16 marks)

” briefly explain.

of Darcys law.
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Paper 4 of 6 — PEE 311 Rock and Fluid Properties
Level 300 • First Semester • PastQuestion
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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES
COLLEGE OF ENGINEERING & TECHNOLOGY
DEPARTMENT OF PETROLEUM ENGINEERING
FIRST SEMESTER EXAMINATION, 2023/2024
PEE 311; RESERVOIR ROCK AND FLUID PROPERTIES. TIME ALLOWED: 2HRS:30MINS UNIT: 3
ANSWER QUESTION (2) AND ANY OTHER THREE QUESTIONS..............+-s00+eetesees
DATE:17/05/2023

QUESTION1

(a) Briefly define an oil/gas reservoir and explain the important characteristics of a reservoir rock
system.
(b) Explain the roles of a reservoir engineer.

(c). As a reservoir engineer how would you determine the permeability of a new field.

(d). With an explicit diagram, develop an expression for the average permeability for radial flow
system through parallel
beds.

(c.) Given the following data, evaluate the average permeability's if it is in (i) series (ii) parallel. ry=
5.5 in, r= 2600ft, rn
= 270ft, ra = S00ft, r3 =1100ft, ta> 60ft, ka = 30md, ko = 65md, k3= 120md, k4 = 250md, hi=
25ft, he = 60ft?, hs =
105ft, h4 = 200ft. (16 marks)

QUESTION 2.

A producing formation at FUPRE BOS] consists of three strata with different thickness and rock
properties as shown on
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the table below. Given ry = 0.5ft and r. = 600ft.

Info on Strata with different thickness/rock properties
LAYER A LAYER B LAYER C

Ki =280mD
hi = 16ft —

‘As a reseervoir engineer in this field, you are reqi 1 ;

(a) Calculate the average permeability

(b) Calculate the capacity of the formation

(c) Calculate the average permeability after workover operation on the well which led to the
reduction of strata A
permeability by 40% at a radius of 15ft, strata B by 18% at a radius of 7ft and strata C by 25% at a
radius of 10ft.
(d) Estimate the percent of the original productivty index the well will be reduced to?

(e) The capacity of the damaged formation. (22 marks)

QUESTION 3.

A coring program was designed to obtain core samples from Evwreni ML sand whose top and
bottom of sand are 4547ft

and 4560ft respectively. Table below represents a result from the routine core analysis performed
on the core samples
obtained from intervals

Table showing reservoir rock properties

SAMPLE EXTENT OF ' 5 SA

4547-4549 a

QUESTION 4.

(a)Determine the water saturation Sw and hydrocarbon saturation Sic for each reservoir sand given
in table below.

Table 4 : Resistivity values of sand samples =
j Sand Ryo Rat Rw R: al
PN. 1 100 18 0.25 12
PN. 2 185 26 0.84 8
| PN. 3. (445 28 0.016 D |
[PN.4 [200 31 0.053 5

Sw-[(Rxo/Rt)/(Rmf/Rw)]**

(b)State the similarities between Cores and Logs.

(c) State the differences between Cores and Logs.

(d) Briefly state the laboratory procedure for measuring permeability.

(e) State four factors affecting laboratory measurements of permeability and briefly explain
them.(16 marks)
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QUESTION 5.

Define the following terms with respect to Petroleum Engineering.

(a) (i) Formation yolume factor (ii) wetability (iii) Viscosity (iv) threshold pressure (v) Refractive
index.

(b) Ina simple tabular form differentiate between the following: Drainage/Imbibitions (ii)
Effective/relative
permeability(ili) dynamic viscosity / Kinematic viscosity(iv) capillary/wettability.

(c) Consider a reservoir whose resistivity log is as shown in the fig below. The reservoir water
resistivity is 1.2Qm. if the
Humble equation applies to the this reservoir, and the saturation exponent is 2.2, estimate the oil
saturation at 4226 ft
where the porosity is 24%. (16 marks)

Figure below: Resistivity Log.
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Paper 5 of 6 — PEE 311 PAST QUESTION
Level 300 • First Semester • PastQuestion

PRFURUN
ROLEUM RESOURCES t .
PETERS

| FEDERAL UNIVERSITY 0! HNOLOGY

uC
COLLEGE OF 7! ural Gas bngine
Department of Petrol
1** Semester Examination 2017 ; :
| Course Title: Reservo ) \ &
jCourse Code: PNG 311 rim
| Instruction: Answer ALL q P
(Question 1) ;
la... The following measurements on pa
+0, Sot'
Sample | Thickness ft Oi ! |;
l |
mE

f. d t NV
g of t rvoir 1 1 7
i

On 1S forces th

ac| between sur

; | act pe ‘ace Ol two liquidsy Yes/ Nc
dir Lemperature An cricondentherm of the reservoir. the serve
wet gas Yes/No ‘ ;
"Ob (20mk
[| oe Sample at initial reservoir: pressure

und lemy ratu
848 Compositions

- 1 3000psia and
lively nas the following .

NS Component | Compositién Critical Temperature Critical ‘ ro?
oR tea \)
joe Pressure P as
; OO TG. | 1300
[547.9 OBL Try axl
| ) 19 3305} G93 y MS
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etait 93196 booq
[510.9 aH OL :

iVA . . . . .
culate (4) specific gravity, (b) the FVR,. And (c) the density of the pas mixture woder inilial

servi conditions (2 marks)

mestion 3 a

Make a sketches of the following hydrocarbon properties: Bo, Rs

and Bg as a function of pressure. : - :
Draw the phase diagrams of (i) High shrinkage oil (
_ natural gas (iv) Dry natural gas. Diagrams lo be well illustrat
jetween the four types of hydrocarbons ~ , >

t

State three important applications of reservoir rock properties (20 marks)

ii) low ‘shrinkage oil, (iii) wet |
edasto ~ differentiate

: Calculate the capillary pressure and capillary rise in an oil water system from the
following dala: .
p = 30° pw = 1.0 gm/cm3 po =0'75gm/ cm3

r=10-%cm, dow cm =25 dynes /cm:(10mks)

reyz us (tg 20-75 glen

: i
ib) What do you understand by the terms’ . i .
{i) Retrograde condensation (ii)Drainage process ((iii)imbibitions process(Smks)

IGuide Equations: €=120 [A 0-9 -A!-6]| +15|B 05-540]
|A=yHoStyCO2, B=Mol frac .H2S, Ts=60 F=520°R
lar =28.96, R=10.73, T'pe’=Trc- €, P'pe = 268w(Cosg)
5 Lr

PP yc = Pye T! nec , . ey,
Type +B(1-Bhe , h = 25yw(COse) : . _ _ \
: TE(Pw-Pe) 60232 Z) et ‘ye

SuLution To PNG3It &x<Ae
Ques TIONS =r?

‘i W Aveage Pn ig = 2g .
Alrerage OL and yoaker Satur chan , Jo 2 Zin
ay Ww

amele Thicrn lie O; z Los [ Sor i [ahi Soi

; 2 0-12] 0-24 | 0-#9 0-18
3 0-16 |o-4s lo |o-3565:
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i O-1 | 0-10 [0°73 O- OF3
tf 0-14 | 0-G6 | 0-76 O- 4256

0-/(5| 0-30 10-75 0-225

0-15 | 0-30 |O°F2 O- 2G

i Prevage eb and water” Saturation, Too
én, fe

Fl OFFER Pe
=. 0-2552 .. - 7
“es
No : . :
. © : tf ss me ie sr

Q ovo psra
= {80 f

2 robe yes wVar pressus €

lnirtred vesevyv gr temperature

[ftecutow weg ht = Pm
Z molecular Mass 9
Speeipic pend 45 2 My = ——
[Nair
= En
2x 96
{- .
Comp nent Malzculay

Mate Cp] rrass (Yim ie
HS 0-041] 34: oa eH 672-4] 33-0!

C0, Yo. or] #4 01 #5455 547° 1/60-82 lorl fil 9a)
Na [6-154 28-61 [o-1929 | 29 5] 16095|493 “1 [215 BF
C, 0-577 16 04 | 9.25508) 38-3 [118° O8 | 666-4 2 4 “Sy
| Ca fo-o722 30: 067 (2 17028 15 47- 1/37 703) 70E-S | Sy -

neue 63-83

Cs -c#45 ftp v4¢}1-7633 Sie. if 29.64] Gié rd Ha

(= Ce | F6x107] 58 - 1920-5579] 734-5] 70512] 527-915.

n— Cs ]0-6195| 56-122 [-1333/765-6] 4-929 155 9G 0.

[- Cs |9 Sx] 72° M49 ia ae 6-607] 490-4 | d0¢a5)

h~ PAX [07] 79. ls | 815-8 |6- 6e-
| ts 3) 9 149 Is ae 6 MCSI8) RE -E 13-4698
Ce [0 O45] KG. 175 |

19S] 713-E })2 |
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= UB IEX ZL xp
AT

| 0-73 X O68 x 6¢o
= 2h IF dl ys

= a

(uestion 3: ,
r
Hic Be .

ts
{__—~
. 3
\n} P ib

CES, EFFL-

FEDERAL UNIVER

| oe ROLEUM RESOUiS
sis Ol PETROLEUM RLS \

OLOGY

COLLEGE: OF TRCHIN ALGAS BNGINEER*

PAR
DEPAR (al CNT OF PETROLEUM AND NASUI

COURSE TITLE: RESERVOIR ROCK AND FLUID PRO! PRTIES
| COURSE CODE: PNG 311 TIME: 2 HRS -

INSTRUCTIONS: Answer Section | and ény Three (3) others
° SECTION 1 :

PRUE or FALSE ov fill dotted lines
: phases within the reservoir
it is capable of holding fluid =
in the rock to that of-total

| ‘ Answer all questions. TR /
| | 7 L. "Rock and fluid properties control the flow of existing pha:
4] 2. The saturation of arock is a measure of the storage capacity thal
| rd 3. Effective porosity is defined as the ratio of the total pore spaces
i volume . , . . .
iy - 4, The forces retaining the water in the Oil and Gas zones are referred to as wetabbility forces.
{ 4 "5. Connate water saturation varies with permeability, lithology and height above free water
- . 6. -Interfacial tension describes forces acting in the interface between gas and liquid a
7. Capillary forces are the result of the combined effect of surface and interfacial tension, porey
and geometry, and the wetting characteristics of the system ; :
8. Permeability measures the capacity and ability of thé formation to transmit fluid
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9. The perfect gas equation of state is PV = Z,RT
" 10. Density is defined as a volume per unit mass of the substance
A LL. The specific gravity as the ration of the gas density to that of the air
12, Sweet gas is gas that has been cleaned with some chemicals

(3. The Isothermal gas compressibility is the change in volume per unit yolume for a unit char
pressure :

ae _ s *
~ 14 CUacentrations of up to 39e Ul momiydrozaroo cumpouentSianatural gasses will soriouslyd
affect the accuracy of compressibility factor oe |
; 15. Processes of generating capillary pressure curve by displacement of wetting phase by non
; ig : setting phase iscalledimhibition .
i ‘ 16, Ratio of the density of off to that of water is called
17. The highest pressure at which a bubble of gas is liberated from oil is called
18. Ratio of volume of oil (+ the gas in solution) at reservoir pressure and temperature to the
volume of oi! at standard conditions is called is

19. The state of ssure and Tempe!

eat which ail intensive properties af gas and liquid phi

20, Saturated ail ceservoir is when tbe ininy

Selvulr pressure is ven the

Answer any 3 questions
I. a) Calculate the Vo
and core analysis oy
Table 1.0: Area po

lumetric Weighted porosity of the
1 the discovery well‘an

reservoir for which pertinent data from log
rosity Values

d from the 2-D Seismic data are given below,

layer Depth, fi Porosity (%) _ Area (acre) -

A 1000 ~ 1010 25 . 2500

B 10-1026 1S “20UU

Cc 1026~ 1047 > 19 soo :
D 1047 ~ 1055 20. °. “1000 * :

E 1055 — 1070 21 500+

t applications of reservoir rock properties
ns ‘Saturated? and ‘Unsatur:

~ b) State three importan : ,

. c) Explain in Clear tern ated’ with respect to a black oil : . 4
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2. a) Given the following data evaluate the
Tw = 6 inches; Te = 1600ft; r, = 200
k, = 22mD; ky = 47mD; ky = 100m
hg = 97ft

b) State any three factors affecting the permeability of

¢) i. Define the term Effective, Absolute and Relative

ii, State any significance of any in the form

Average permeabilities if the reservoir is in series | ;
ft; r= 390ft; r, = 1200ft; ry = 1750ft;
D; ky = 251mD; h, = 26ft; ho = SOft; hy = 100ft

a reservoir rock
permeability

ation, accumulation and distribution of
hydrocarbon . & wee
Wye 8 i Doo. _ : . nv Sy af
3. The following measurements f-orn core samples are available: & ig
a Sample - ~ hi, ft 9% | S0,% j
1 -| 1.0 - ‘10 75
27 “1S OP) 7] , & 5 .
3 710 UI 79 . |
4 2.0 - 13 74 : “ |
5 2.1 \4 78 :
, “Tht 19 : 75

i
lovlate (i) Average Porosity (ii) A verage Oi] and Water Saturations issuming no 2s)

b) Calculate the capillary pressure and capillary rise“in an oil-water system. from the fol}

owing j
: data; a _ 4! |
8 =_30°, py = 1.0gm/cm3,_p, = 0.75gm/cm3,r'= 10 on Sow =25dynesfem | =f
3 c) i. How would you determine the permeability of a new field as a veservoir Engineer?
ii. Define the following fluid properties
a. Bubble point pressure. d ;
b, Capillary pressure and flui saturation |
c, Wettability and Formation Volume Factor cb 7 & 7
Note: Guide Equations : we . r.
Note y | a 7 !
28 py(Cosd) On — 2ow(Cos9) Ke i
P= = r \v TY (Pw-Po) / yoo”
_ a ae’ |
we |
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pT, 7 ra my! ee Hl

[ watey

4 wetting Phare by Nen- wetting Phose® -f

/ G
y

— ee =

Ne saturate _ ;
uurat alt a . —
eo vI b Fa ery wwe ye when fhe n sak,

pe. — f- " eyik bo the loubble pont fresure
Jou - P, for ~ potvroted ot et aie

peyev VOY pres uve

J.| Layer | Depth c4) Tie at
Ft) Poy 4 dial AYA Bx Arh
A 1000 - jo = 10| 95 |2500 | a5n00 | 625000

B {100 = to26 = 16) !9 2000 | 32.000 450000

C (026 — O¢t = 21 /9 1500 | 3/900 597500.
p lwar-ss2 8} 20 |1000 | x00 |/60 000° yoo.

goo | #500 |157500

E | 055 - wn (| 2!

~|——F-0-TtL. __| 7,500 |t¢000 2,02 ,000_

Volumetric weighted Poority = Zay . ZoAjh
Z yj = fh
“yy OOO
104 000

: : Dy pevher we TF
resnrugrl fee

b} Impov fond appheutuns oF
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f lace Og Purvsily
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I | | oa Povey bility ; ; q
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ry Comrrey orally Viable fr fut field aleveloyment 4
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FEDERAL UNIVERSITY OF PETROLEUM
RESOURCES, EFFURUN

College of Technology Department of Petroleum Engineering.

Course Title: Rock and Fluid Properties
Course Code: PNG 311
\{, Instruction: Attempt any 4 questions only

jf, Time: 2. V2 hours

‘. Question 1

Ms

a. What is an oil reservoir and explain the important characteristics of a |
7 |. reservoir rock system.
P (
b. How would you determine the permeability of a new field as a reservoir
e engineer? ‘
1G. c. With clear diagrams, develop an expression for the average permeability for

linear flow through parallel beds.

f gq Give the following data, evaluate the average permeability’s if it is in (i)
Series (ii) Parallel ' |

= ry = 5.S inches, r- = 2600ft, ri = 270ft, r2 = SOOft, re = 1100ft, ra = |

2200ft, ki= 30md, k2 = 65md, k3 =120md, k:=250md, h; = 25ft, ho =,

a 6Oft, hs = 105ft, hs = 200ft
cs Question 2

A coring program was designed to obtain core samples from Emval-ML sand
whose top and bottom of sand are 4547ft and 4560ft respcctively. Table 2.0

represents a result from the routine core analysis performed on the core samples
obtained from intervals.

Table 2.0 reservoir rock properties.

[ SAMPLE | EXTENT OF SAND | POROSITY | PERMEABILITY [Rano aRTON
~e. % MD (%)
| Em.1 | 4547-4549 25.5 100 | 40 |
| Em.2 " [4549-4551 . 21.8 150 [43
| Em.3 4551 - 4553 20.4 84 | 38 \
| Em.4 4553 -4555 22.7 95 | 50 \
| Em.5 4555- 4557 20.9 145 \45 \
| Em.6 4557 — 4560 24.1 203.—=C- |60 \

a. Calculate the weighted average porosity, permeability and saturation.

b. Estimate the stock tank oil initially in place (STOIIP) in STB, given that the
drainage area = 640 acres, initial oil formation volume factor = 1.245



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

26

bb1/STB.

1 in the Lower Niger Delin at ‘rviting
well > of 2010 psia and 75or FEBPECUvely, pry rene
rature - 0.7, H 7 Pah re er
pe rties: SPp-& ” one 28-°7% and CoO,- 10%, e Cr a
; ure a wing prope d density of the gas mixture “Um, |b
pe Oe actor anc t
r ey volu

formation

diagrams of (i) High Shrinkage oit; (it) Low Shrink
pe phase a fiv) Dry Natural gas. a
he Po asa
- 1 ee
acre &

a urements from core sample are available

io? | eas =
Quer [owink m Hi(ft) @% —
Thee 1.0 — ~~
(game Ee

om 10 ae

6 (i) leempe Porosity (ii) Average oj) ang 7m =
te U Cr 3S
sing Gensel d capillary 1; ura N
. . an rise j At
a ai the or, pressure 7 , Cina oil _ \ Oh,
- cal¢e e following data: 3 3 ~— Ate,
1b rom - 0. =1.0gm/cm,£, =0.73gm/em >r=10 ‘em or. Ye,
/ g=30 a vw Ow 255
. - Jno ,
c Voy,
estio® 7
qu

dy state oil/water relative permeabjlj
alee saturations and reported in the ta
Cay

s |
qocm3/S seem 7G eee
[o 0.7 Ros
[0.007 0.75 iba Ng



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

27

0.00] ie

set of Ste
w
® at several

Crim
ble below. Us ig

0,
nd plot the oil and water relative e - [as
ine and p p TMeabilit;
Deter ou understand by the terms: (j) retroor. =
at ree ess (iii) Imbibitions process. Stade
prainaé' |

onden sation i

sketeh to explain the relationship betwee
use 4

N the oy,
“i over pressured and/or under pressured fo *r
an

b
mations Urden Pressure

4

Oa

S

Q

e RAL ESOURCES, EFFURUN.
33,4 UNIVERSITY OF PETROLEUM 1 GINEERING
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B.Eng DEGREE EXAMITTON DATE: 25TH APRIL, 2019

FIRST iS
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PN . ES
G 311: RESERVOIR ROCK AND FLUID PROPERTY: QUESTIONS
INSTRUCTIONS: ANSWER ANY
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r the average permeability for linear flow

port

= What is an oil reservoir and explain the im
- How would you determine the permeability of
c. With clear diagrams, develop an expression f0
through parallel beds is
; s report,
d. Given the following permeabilily data from 4 core analys! p calculate the average
Wats Fk

permeabllity of the reservoir.
* 7 —_——
Depth (ft) 4 | 6 hp
200 | 130 | 170 Piso [140 | .

Permeability (md)

222: Define the following fluid properties: , teary 2 Icah ~
i. Bubble point pressure yaa PhS
7 . = [kay uk —— >)
oii Capillary pressure. ; . ree terfe
__ iii. Fluid saturation . =
iv. + Wettability ah
Z . ak
v Formation volume factor . We rte

sion and interfacial tension
saturation data of PNG oil reservoir is shown graphical
ons and core analysis establish the WOC at 5023 ft a

b.. Distinguish between surface ten
c. The reservoir capillary pressure —
belaw. Geophysical log interpretati
following additional data are available: :
Oil density = 43.5 Ib/ft?, Water density = 64.1 lb/ft, Interfacial tension = 50 d n
Calculate (a) Connate water saturation, (b) Depth to FWL; ynesion

(c) Thickness of the transition zone, (d) Depth.to reach 50% water sturation

Q3a. Explain super compressibility factor .
b. List the various ways by which Z factor can be determined. os
c. Agas reservoir has the following gas com siti 2 the initi j *
femnperature are 3000 psia and 80 °E vey, BSS Ne Niel Veep telnipte sue id
Calculate: i. Apparent molecular weight; ii. Specific gravity; , wt
. iii. Z- factor; iv. Density _ us
Component Yj _M Tei °R =: em
i] U ct ct re
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QSa. Distinguish between the following pairs:
i Imbibilions and Drainage processed reser
ii. Under saturated reservoir 2" 1 Sat essibiity fact
ample immersed in Wate,

iii. Gas compressibility and Gas (|
iv. Trap and Contact angle i
ting
v. Wetting phase fluid and Non WE para
gp _ reserved (pa 9

b. Calculate the bulk volume of a-P gratfin is:
. Give the following date: on wg caensitY rpter ig: 19/0)
Weight of ory sampe coammerse ig wale® g-grain dens! ; lc
Weight of coated 52 osilY gssurmin asa - oa
Determine the rock ’ wity of
ressibl ; f
; ration Of a rese
‘ ive an expression for isother oy ail” 4 sregucible oil satu Moir
6a. Derive rind by wordt tion an . | (
bi, What do you, understa pducibie water 4 : ter syste from the following |
ii. pusuriguis! petween IT - an oil-wa 7 m Se anes eth |
system egsure an il ji 30 Ore we
l. Calculate the capillary a mn? 2 0.75 9M |
; Arca
data: 0 = 30 g |
; ° |
2 67 5 |
Z
a
- - Y
0, 7 I
4 ~
WOC = 5023’
FWL

0.5 0.6 0.7 0.8 0.9

Sw

5-01 0.2 03 04

| . Zz 0-85
= (0-73
Tz (got4b 0

Searmed wth CamScammer



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

31

hose ceqgewNoir
- U

la Ort Reser yor | NS Colic x \emperalure .

temperature, ¥ Tous lass re ?

Cs a ad nad | ay a mease re ok us Ca pacite |
| Pond aie Contain or slore see c y
O( c

(e meals hf dis ‘ meaxyuce of f\ne ala \ of a Flo
1 pass Wrovsh ds Porous Mealium

| a AS a\ ala| We 4 \e
fea shops \' of ne fel lo}

6 Perea loihts 14 a lew

Clow of lay

to a\low =

Mave: rb, + hh, +44.

Hay Ah FAs, ths bs
Jo hb

|Thererore, e, art ehwes

Preval Parallel bods Gis

pererlalhy Sor [car flo.

n
Mave = Zu! ibsy

a

Searmed wth CamScammer

pf

TP [Recth | Ss (Of 1
| het A 4 __|_ & __} iF a lao
[Prreally | a00 | 130 _ 17O_ J (SO

4 oh Ss

Ald Boh | sh, 4 Vy ton

h, | hs 4 hatha Ihe,

Bt ererone

y) .

“<q , Bul a lo (PO. in| Pressure \
Bublbol (i: ‘ob pre SSUCQ@ OLS ye pressure a} ads fava \\ne
Ficst Cals lo of ay eyolves from a liquid

mn Cp lace pressure .



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

32

ee ete Me denn tha dig pera iq reysure, eneshery .
Pb ses ot fy erface Se ale in dosold imonacille flu
é " pont of Conlact Matlemarlica lly ;

c= _

. Mn-wet we
uid Sedu ration |
Id: CS clo ined - aS thet

Vo ki me occu)

figehon or pace of “the Pore
“)? rr ficalar Plu Corl, PPS or water }

tbe
Hes el AS dhe ilendooy

IMM St Lyle eed A solid Surtat wy

Plo

One Clurel pe ry
whe Pr Csen(e a Peed

Scanned wth CamScannet

Vv [een Vo lame Grp bare .
's Wve ce rt o\ \\n0 No luere of Glu. ay resol
Comite Je Me Volume of Whe (lic at slandare

Cor vA hon

2b [Sus Sead tension se force rat WwW anna on We
<r indecace elwecen \uso { Nase of Aitreceat pleases (aqyed
anal qasd, WHILE | olerfacal. Leasian ron Kasco ackine
_ Wb inher (ace lool weed usc Slucds of Same elnases)

Chav acy - hau ‘AS

a enw = 6) L) 8 Talectooa lensien= Ody lew ;
Wale boty Cn. ( ol gts

5 eo. Sodur on (on

4) (onnole ww \e = Sodas ion =- O 2% WO = 20°6

ron the 2 Abe WD

FWL= 6023 41x

i Tniclne ss Of ime 2 ee wine
| ‘The de p! h to. FES cle oth ofive \ depth, clue te the

b4\-423-6

64:\-4 3-8

Scanned wth CamScannet



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

33

/ Thera ore 4| Ih
yo hic bess of transthan 2002

depth al ol-weder Gnlact — depih of theo! 3

Hae Kress of the treamethed 2onR =5o92 ~—

Scanned wth CamScannet

3a Sa pee Com @issil,

ih SU FE i a lay la hy) &

Mealee 2 \\ wa fast

a used in © Volum @
l \ to Corvcec| ec devied ea) Ton
ce AW od Pe ceatial medory ,

6} Hail bi igs a) meth. |
Sell anel Red melh on]

Fapay me- tbo
INrad nuh and Olu- Bassem; me

Vi] From a chactas a fuachon of weduced, Pressuce ano|
fom pora ule . :

YO ol

; ' (-42
co, BO. 44-| 547-41 | (071 10-46 ‘
2, - 2:27
Na “fOO] -)ae-or |aa7-4q [495 A\.e3 |b66-44
"2 GE4 QA\ SB
Cc, O85 | (6-04 $4333 rele’ mee \ascak
Cc 0-O*+ 30:5 5LY-A2 |.
2

.A€ (E44
C2 0-03 |A4 1 |666-0b ee 8 oon LHS
'-C, 0-03 |oel |73446 gan ee 1-61
“9-6 we) Be\ 17o7 62 1 90'% ,
ete [c= 38u 48 \Po. 2 666
or Poe 6 BT

T — AGO TI8O. _ pase. -
f 4648

From ela I
== O 86

Appa ren} molecu lar we ight = 2
iV Z = Pa oad 4000 * 20- 2). - 10. 34 lblga> aset



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

34

‘ ZRT. 0-B5x 10. 734X640 we
¢ = PM = 3000 x 20:2) “= Ss salbityy ossueme th,
J QT 10 FBX E40 | Va,

iv TS CIFIC cavil ~ = My al 20-2) = 0:70
“ nf “9 y 26-4 25°14 a

acticlo Si2€ (Fran ee)
TTPAR, emer pad ern

Lipelae erm bil the lay
| vl te IS T "| , \. t 4h TO UY
a Slur wahon ak Se ee \S en

ore Space while cfmoet
lefned as. the ; f hil eR ave a

D- 0 dhe MW?
i pore spate stethe ‘te lal hy iy ol a (tee snhereonge

Scanned wth CamScannet

re al

(— en Paa\ () 1 _ -_ 2 c>

rosa yl < Cuts. “ce Mls = ase = - Nef Ra ao = a Joa
Aen ete « 1 tomer €. - 1 yen aad Nae tend
6 Onn els el BAL v “- mt c= ) > ia

a Ns Lume = St LAD. si ve

Scanned wth CamScannet

ee yale le Non- wetlia Pla...
Fo. ab ciriie ech, R 69 ber velany ae Li
lo logo, of s mobili Ie ‘ ai

hile cle a obs he wedine p hase ly We

prod
Ws mobil, 1 Oh if her value, of wet. not phe Wires Selutale: \ Qaeda
+ Mo I, ) () “

“ er
io Undor Sa luce leak resessOIir ig Qa poxec

vou het
[re tortie Pressure of +he FASC IVG A Ls

Dele +h,
the bu bole een pressure of the {lurve why le “
Sa lurated Fservoir IS a Fexocy

ao oie whieh the ronal
fressuce of the ape ts Sequel - te the be, bble



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

35

fount pressuce

/ | In Gas Com ressibih qos the ‘cl an N
! b 1D NY) eT Unit
lent ot tery “fe In Pressure \, HILE aay ake
aclor 1 Pe devia d in ACTON (rom at C!havicu r,
iV Trans ‘a
: Ing S$ an | e; round fo rmation |
[, Mm ent of |. on yehcd (. i
fs lo fron ad . pec while Cntact an le Uy the
dl moo ik nf “Where Yho the Auta Knol

olume

Shad blocs 4{, no

le ig
en -uyg ( “nl . La Cay the
anale Phare | 4 a :

O ty a
Dl | Waray} of olr mol
oh PIE 69 aie = 20
W : or ole ‘| s mp het ah. t wath than 20%
Use. ev" of | pords (¢ N= 20-94-26 O41. <)
TOMATO YN = Wy er A
Farat{n = © OA. <
3 | .) eld Bete Pevatpa O- “OU le
alk V,
u pe su ore Sample {Bul Volume ck Core
; OAlod wrt \\s Paraginy = (a luene of ParalginS

Bulk Volume, Vie 10-Fem® = ocm™ = 4-4 end

oder: Volume - 90-9. 7 Fkext

= ASF

(rosiky = Ve

M.

loulk Vala =: A em 3

ce [pares ly = 4-4- #-8 2d
| pO a4

=-O-2) or ary

‘Scand wih CamSoaner

é ae Owe Vet

ba] PY # (4a, |



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

36

2-2 Mia PV
Jia VS

ra RT

lou i ASU te,

lr Krew eal im as o1\ at vee

0 oY als Solvee! \S ne a

as:
KI OWN Ar S8u oh x net wa \ cloex nel
Tosa Ve by cida

1 cloosn+ lonlas
| Lect has Saf Cron

lane *C prea ene e of NalUra in ann ©

lec Solution me 2 Minox Me Mokimuy

te lroolucealy le wa

. bya toc Satur Jian Mad a fren ion with a
: Prmeatoild yer" porosity ‘\ Can [2 low _ Zia

warler why Qe ic cen ivenl le ail Go loca LOY LS the
ra to. OF she imono lol le residual Voll Yolume aAlvto

by. ‘Lhe erect We porons')

610-30
Faz bOqmlem®
Cs oF m ler
r= 104 ek heen
Sous = pees

C- 2a,se .
, i

Searmed wth CamScammer

= 47 QB x«los3q _

= du Wie = [804 46
lo * 1 0-0-74\ 4450

Scanned wth CamScannet



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

37

Paper 6 of 6 — PEE 311
Level 300 • First Semester • Handout

This source paper is a scanned document; its pages are reproduced below.



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

38



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

39



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

40



PEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

41


